Objective: Understanding the sterilization process of critical items used in commercial establishments that offer the services of manicures and pedicure to the public. Methods: Cross-sectional study with 90 employees exercising the function of manicure and pedicure in commercial establishments. The research instrument was a questionnaire with open and closed questions about the knowledge and procedures related to disinfection and sterilization of instruments. Results: The mean age was 33.8 years, 72 % had taken vocational courses and had professional experience of more than five years. The use of hot air oven was prevalent in 84.3 % of establishments and 65.7 % reported opening the oven during sterilization. The relation between the higher cost of the service and the use of autoclave was statistically significant (p < 0.001). Conclusion: The sterilization process of the instruments used in the studied commercial establishments that offer services of manicures and pedicure to the public have significant deficiencies related to cleaning and sterilization of instruments.
Introduction
Viral hepatitis is a major public health problem worldwide, due to the fact of its association with the high degree of chronicity and progression to liver cirrhosis and hepatocellular carcinoma. (1) (2) (3) It is estimated that 240 million people have chronic infection with hepatitis B virus and 170 million with hepatitis C virus worldwide. (4) In Brazil, between 1999 and 2010, were confirmed 104,454 cases of hepatitis B and 60,908 cases of hepatitis C. (5, 6) The Hepatitis B virus is transmitted through blood and blood products, organ transplantation, hemodialysis, breastfeeding, contaminated needles, syringes and intravenous materials, and through sex, highlighting body fluids such as semen and saliva. (7, 8) As the virus is highly resistant, it can survive up to a week outside the body while remaining highly infective. And it is known that a single viral particle is capable of infecting humans. It can also stand for 10 hours at 60 ºC, for 5 minutes at 100º C, to ether and alcohol 90ºC. (8) The Hepatitis C virus is an infectious agent transmitted primarily by blood, its infectious potential through sex is not high and vertical transmission is also considered unusual. (9) Among the possible ways of contamination stand out blood transfusions, hemodialysis, contamination by needles, syringes and intravenous materials. (10) Its resistance to external environment is poorly defined, but it is known that it is more labile than the hepatitis B virus. (8) There are several situations that increase the risk of transmission of hepatitis due to possibilities of sharing cutting items of personal use -razors, shavers and nail pliers -, which are important sources of percutaneous transmission of hepatitis. (10, 11) In commercial establishments that offer manicure and pedicure services, nail tools such as pliers and scissors are widely used. (11) These instruments are described as possible carriers of the virus, and therefore, commercial establishments that provide this type of service should be the object of educational activities of knowledge and awareness to the adoption of preventive measures such as personal protection, special care in the handling of instruments, handwashing with soap and water or 70% alcohol and sterilization of instruments. (11) Another problem is that there is no specific physical space for an adequate sterilization process in these commercial establishments. The sterilization of materials should be done by sterilization equipment like autoclave, which uses saturated steam under pressure and is a process that offers greater security and economy. In these establishments, called beauty salons, the hot air oven -that provides dry heat sterilization -is widely used. This type of sterilization requires longer exposure time at high temperatures, so that the penetration and heat distribution are uniform. (12) It is noteworthy that the sterilization processes can only occur after the instruments are washed in running water with detergent to remove the dirt, decreasing the amount of micro-organisms. (13) The aim of this study was to know the sterilization process of instruments used in commercial establishments that offer the services of manicures and pedicure to the public.
Methods
This is a cross-sectional study involving 90 employees of commercial establishments in the municipalities of Santo André and São Bernardo do Campo, in the state of São Paulo, southeastern region of Brazil. Data were collected in four months. All professionals that exercised the activities of manicure and pedicure were eligible for the study. The establishments that used materials sterilized by third parties were excluded.
An instrument of the questionnaire type was developed with open and closed questions, structured on the selected variables referring to the knowledge and procedures for disinfection and sterilization.
The statistical software Epi-Info version 6.0 was used for data storage and analysis. The analysis was descriptive and the data presented in tables in absolute and relative numbers. For associations the significance level was 5%, with p<0.05.
The study followed the national and international standards of ethics in research involving human beings.
Results
Ninety employees who performed the functions of manicure and pedicure were included in the study, all females, among which 44.4% worked in shops in the city of Santo André and 55.6% in São Bernardo do Campo. The mean age was 33.8 years with a high standard deviation (11.4 years) .
The sociodemographic variables (Table 1) had no statistical significance in relation to the quantity of instruments (pliers) used (Table 2 ). The hot air oven (developed by Pasteur) was the most used equipment for sterilization (84%), however, 65.7% of participants reported opening the oven during the sterilization process, yet 85.6% still considered it satisfactory. Only 15.7% reported using an autoclave for sterilizing instruments, which is not statistically significant.
The relationship between the type of appliance used and the average differences between the prices of the service was statistically significant (p <0.001) ( Table 3 ), noting that in the establishments using an autoclave, the average price of the service is higher than of those using the hot air oven.
Sixty-five of the employees (72%) have taken vocational courses, have more than five years of experience and the majority acts only in a commercial establishment. As for disinfection processes used, it was observed that 71.1% used solutions with products available for cleaning of instruments (Table 2) .
Discussion
The limits of the results of this study refer to the cross-sectional design, which does not allow establishing relations of cause and effect.
The results indicated that the employees of commercial establishments that provide services of manicure and pedicure are part of a risk group due to the use of contaminated instruments. Furthermore, the risk of cross contamination should be considered due to the fact that employees use the instruments on themselves. (14) Commercial establishments that offer services of manicure and pedicure to the public should follow the current health law to ensure the safety of clients and the quality of services. The steps for sterilization of the mentioned instruments are washing, drying and sterilization.
The washing of instruments is of great importance to the effectiveness of other stages, because at this point occurs the removal of dirt, decreasing the amount of existing micro-organisms, therefore, it should be done with the use of detergents, mechanical action and individual protective equipment. (13) It was noted that most of the respondents did not know the meaning of cleaning and disinfection, as they reported using alcohol, acetone and other products. After cleaning, instruments should be rinsed, dried and accommodated in a suitable packaging for the sterilization process, containing the sterilization date and name of the responsible person. This package is valid for seven days and should be open in front of the customer. (15) It is also noteworthy that the sterilization processes should be daily monitored by a combination of chemical and biological indicators and physical controls that evaluate the sterilization conditions and the effectiveness of the sterilization cycle. (16) Establishments that used the hot air oven did not follow the recommendations on the time and temperature required for sterilization, a result mentioned in other studies too. (14, 17) The sterilization of materials by high pressure saturated steam is the one that offers greater safety and economy. The commercial establishments using autoclave were few and charged double the amount for the rendered services.
The professionals stated that the sterilization processes they used were satisfactory, indicating the need for training on the prevention of hepatitis, use of personal protection equipment, hygiene of hands and sterilization of instruments. The Brazilian government recognizes the exercise of the professional activities of manicure and pedicure, and demands the following of health standards regarding sterilization of materials. In the case of commercial establishments, the technical standards related to biosecurity should be defined by the municipality where they are located. (18) The municipalities that have created training programs for manicures and pedicures have been reaching improvements in the quality and safety of services provided. (11) 
Conclusion
The sterilization process of the instruments used in commercial establishments offering the services of manicure and pedicure to the public showed important deficiencies related to cleaning and sterilization of instruments.
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